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@ Spray nozzle. 

@ A spray nozzle for shotcreting comprfsing a first 
member (3), a second member (7) reteasably con- 
nected to the first member (3), and a nozzle head 
(12) siidabiy located in a bore In the second member 
(7). Dry concrete mix is conducted to the nozzle 
head (12) via the first meml^er (3) while water Is led 



to openings (17) in the nozzle head (12) via a 
chamt)er (9) In the second member (7). The open* 
Ings (17) are arranged In axlally spaced series 
whereby axial movement of the nozzle head (12) 
adjusts the number of openings within the water 
chamber (9). 
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SPRAY NOZZLE 



The present Invention relates to a spray nozzle 
for dry shotcreting, the nozzle having an inlet open- 
ing for a dry mix of cement and aggregate and an 
Inlet opening for a water supply. 

in a dry shotcreting process, the dry concrete 
mix is mixed with water in the spray nozzle where 
the water is introduced through a water ring having 
a plurality of openings for spraying a water curtain 
In front of the dry mix as it is projected through the 
nozzle. It is important that the relative amounts of 
water and dry mix are closely controlled in order to 
obtain the correct ratio of water to cement in the 
final concrete. 

Normally the amount of water is controlled by 
the use of a vaive in the water pipe running to the 
water ring. This, however, has the disadvantage 
that by reducing the amount of water, the velocity 
of the water flowing through the openings In the 
water ring Is also reduced. This may lead to a non- 
homogeneous mixing of water and dry mix in the 
nozzle, resulting in a poor quality in the final con- 
crete. 

PCT Patent Application No. WO 87/01648 dis- 
closes a spray nozzle in which it Is possible to 
adjust the openings In the water ring. The openings 
in the water rings are inclined towards the longitu- 
dinal axis of the water ring and are an^anged in a 
regular manner around the circumference of the 
water ring. These openings can be regulated while 
the speed of the water remains essentially un- 
changed. This nozzle has. however, a number of 
drawbacks and disadvantages. Rrstly. the arrange- 
ment for adjusting the openings in the water ring is 
rather complicated. Secondly, as the lor^itudlnal 
slots in the water ring are adjusted In a continuous 
way. it is difficult to obtain the con-ect amount of 
water passing through the water ring. Rnaliy, it is 
difficult to demount the nozzle when it is necessary 
to clean the nozzle. 

It is an object of the present Invention to pro- 
vide a spray nozzle for dry shotcreting which is 
simple to mount and demount and in which the 
water supply can be regulated in discrete steps 
durir^ the shotcreting operation while the velocity 
of the water remains essentially unchanged. 

According to the present invention, there is 
provided a spray nozzle for dry shotcreting having 
an inlet for a dry concrete mix and an Inlet for 
water, in which the water tnlet can effectively be 
regulated without significantly affecting the velocity 
of the water as It is mixed with the dry concrete 
mix. characterised In that the spray nozzle com- 
prises: a first member having a first axial bore, 
providing means for transporting the dry concrete 
mix from Its inlet; a second member having a 



second axial bore having a water chamber in com- 
munication with the water inlet; a spray nozzle 
head slidabty located In the second bore; sealing 
means an^anged between the second member and 

5 the spray nozzle head on each side axlally of the 
water chamber; the spray nozzle head being axlally 
movabiy connected to the second member by con- 
necting means, and having a plurality of openings 
axlally spaced apart and anranged about the dr- 

10 cumferance of the spray nozzle head, whereby the 
number of openings in the spray nozzle head lo- 
cated within the water chamber can be adjusted by 
axial movement of the spray nozzle head. 

Preferably, there is a removable pipe located in 

75 the first bore connected to or constituting the con- 
crete mix inlet and communicating with the spray 
nozzle head. There is preferably also means for 
firmly affixing a hose for the dry concrete mix to 
the first member in communication with the pipe, 

20 which may be a cone or conical plug. 

Preferably, the second member is releasably 
connected to the first rhember by means of two 
clips which are connected to the outer periphery of 
the second member. 

25 In one prefen'ed embodiment, the openings in 
the spray nozzle head are anranged with a first 
series of openings equally spaced about the cir- 
cumference of the spray nozzle head and located 
in a plane perpendicular to the longitudinal axis of 

30 the spray nozzle head, and a further series of 
openings arranged equally spaced apart and lo- 
cated on a helical line running about the spray 
nozzle head. 

in an altematlve preferred embodiment, the 

35 openings In the spray nozzle head are arranged in 
a plurality of series of openings, the series being 
axlally spaced apart and located in planes per- 
pendicular to the longitudinal axis of the spray 
nozzle head and arranged about the circumference 

40 of the spray nozzle head. 

The openings for water in the spray nozzle 
head may be an'anged at an angle between 30* 
and 90* with respect to the longitudinal axis of the 
spray nozzle head and in the direction of the flow 

45 of dry material. 

The spray nozzle according to the present In- 
vention is very simple and reliable. Thus the nozzle 
consists of only a few pieces which can be de- 
mounted simply by releasing the clips which are 

50 used for connection of the second member to the 
first member. 

The water delivered to the spray nozzle can be 
regulated during the shotcreting process by axial 
movement of the spray nozzle head, whereby the 
number of water openings located within the area 
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of the water chamber car> be adjusted. The water 
openings In the spray nozzle head, which are 
moved out of the area of the water ring will not be 
available for the water flow and by selecting the 
number of water openings available for water flow 
through the water chamber, the amount of water 
can be accurately regulated. The closed water 
openings in the spray nozzle head will be safely 
protected against clogging by means of the sealing 
means t)etween the spray nozzle head and the 
second member. 

The invention may be carried into practice in 
various ways and some embodiments will now be 
described by way of example with reference to the 
accompanying drawings, In which:- 

Figure 1 is a cross-section through the spray 
nozzle according to the present Invention; and 
Rgure 2 Is a schematic view of part of the spray 
nozzle head cut axially and folded out. showing 
a prefenred arrangement of the openings in the 
spray nozzle head. 

Figure 1 shows a spray nozzle having an inlet 
end 1 for dry mix. The Inlet end comprises a hose 
2 for transporting the dry concrete mix from a silo 
or bin (not shown) by means of compressed air. 
The hose 2 is connected to a first member 3 by 
means of a cone 4. By pressing the cone 4 into the 
space between the first member 3 and the hose 2, 
the hose 2 Is fixed to the first member 3 In a 
simple and reliable way. In a central opening 5 in 
the first member 3, a pipe 6 is inserted and ex- 
tends out of the first member 3. The pipe 6 can 
easily be changed with pipes having different Inner 
diameters. A second member 7 having a water 
supply inlet opening 8 and a cylindrical water 
chamber 9 is connected to the first member 3. The 
connection Is by a connection means consisting of 
two clips 10 which are pivotably connected to the 
outer periphery of the second member 7 at 11. A 
spray nozzle head 12 Is Inserted Into a front open- 
ing in the second member 7 and Is sealed off from 
the second member 7 by means of rubber bellows 
13 and 14 arranged on each side of the water 
chamber 9 in the second member 7. 

The rear end 15 of the spray nozzle head 12 
fits over the outside of the pipe 6, the inner diam- 
eter of the spray nozzle head 12 being approxi- 
mately equal to the outer diameter of the pipe 6. 
The connection between the spray nozzle head 
and the pipe 6 is preferably sealed by grease or by 
a rubber bellows (not shown). The spray nozzle 
head 12 has a plurality of axially spaced water 
openings 16. 

In the embodiment shown In Rgure 1, the 
water openings 16 in the spray nozzle head 12 are 
arranged as four axially spaced series 17, each 
series 17 of openings being arranged about the 
circumference of the spray nozzte head 12 in 



planes perpendicular to the longitudinal axis of the 
spray nozzle head 12. 

In the embodiment shorn in Rgure 2, a first 
series 18 of water openings are an^ged about the 

s circumference of the spray nozzle head 12 in a 
plane perpendicular to the longitudinal axis of the 
spray nozzle head 12. A plurality of further water 
openings 19 are arranged on helical lines running 
about the spray nozzle head. The first series 18 of 

10 water opening is arranged nearest the front of the 
spray nozzle head and will always be present in- 
side tKe water chamber 9. while the number of the 
helically anranged openings 19 within the water 
chamber 9 can be adjusted in order to regulate the 

15 water flow. 

The spray nozzle head 12 Is adjustably con- 
nected to the second member 7 by means of a first 
arm 20 pivotably connected to the spray nozzle 
head 12 at 21 and a second anm 22 pivotably fixed 

20 in a slot 23 in the first arm 20 and pivotably fixed 
to the second member 7. By moving the upper end 
24 of the first arm 20. the spray nozzle head 12 is 
moved axially in relation to the second member 7. 
It is thereby possible to regulate the number of 

25 water openings 16 which are located inside the 
water chamber 9 in the second member 7. In 
Rgure 1, the nozzle spray head 12 is shown in a 
position where all the water openings 16 are inside 
the water chamber 9. By moving the upper end 24 

30 of the first arm 20 in the direction indicated by the 
arrow 25, the spray nozzle head 12 will be moved 
axially inside the first member 7 and the water 
openings 16 will thereby successively pass beh Ind 
the rubber bellows 14 and so no water will pass 

OS through these water openings 16. By adjusting the 
number of water openings 16 which are located 
inside the water chamber 9, the amount of water 
delivered to the spray nozzle head 12 is regulated. 
This regulation can be made during the shotcreting 

40 operation. In order to control the amount of water 
passing Into the dry mix for a certain water pres- 
sure. i.e. to control the number of water openings 
located inside the water chamber 9. a scale 26 is 
anranged on the spray nozzle head 12. 

46 A water pipe 27 equipped with an on-off valve 
28 Is connected to the inlet opening 8 for water in 
the second member 7. The valve 28 is only used 
for closing and opening the water supply and not to 
regulate the supply. 

50 The water openings 16 In the spray nozzle 
head are arranged at an angle between 300 and 
900 with respect to the longitudinal axis of the 
spray nozzle head and In the direction of the flow 
of material. This pemnits the stream of water to 

55 penetrate well into the material before being dis- 
sipated by the flowing dry material in the air 
stream. 

As described above and shown In Rgure 1. the 
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complete spray nozzle is held together by the two 
clips 10. Thus the spray nozzle of the present 
Invention Is extremety easy to mount and demount. 

As can be seen from the drawing the ihtemal 
diameter of the spray nozzle head Is enlarged In 
the area where the water Is added. Due to this 
increase In diameter from the pipe 6 to the spray 
nozzle head 12, the material stream opens up 
somewhat in the area where water is added and 
thereby permits a better penetration of water into 
the dry shotcrete mix. 



Claims 

1. A spray nozzle for dry shotcreting having an 
inlet (1) for a dry concrete mix and an inlet (8) for 
water, in which the water inlet (8) can effectively be 
regulated without significantly affecting the velocity 
of the water as it is mixed with the dry concrete 
mix, characterised in that the spray nozzle com- 
prises: a first member (3) having a first axial bore, 
providing means for transporting the dry concrete 
mix from its inlet (1); a second member (7) having 
a second axial bore having a water chamber (9) in 
communication with the water inlet (8); a spray 
nozzle head (12) siidably located in the second 
bore; sealing means (13, 14) arranged between the 
second memt>er (7) and the spray nozzle head (12) 
on each side axiatiy of the water chamber (9); the 
spray nozzle head (12) being axially movably con- 
nected to the second member (7) by connecting 
means (20, 21, 22, 23), and having a plurality of 
openings (16) axialty spaced apart and arranged 
about the circumference of the spray nozzle head 
(12). whereby the number of openings (16) in the 
spray nozzle head (12) located within the water 
chamber (9) can be adjusted by axial movement of 
the spray nozzle head (12). 

2. A spray nozzle as claimed in Claim 1, charac- 
terised by a removable pipe (6) located In the first 
bore connected to or constituting tie concrete mix 
inlet (1) and communicating with the spray nozzle 
head (12). 

3. A spray nozzle as claimed in Claim 2. charac- 
terised by means (4) for firmly affixing a hose (2) 
for the dry concrete mix to the first member (3) in 
communication with the pipe (6). 

4. A spray nozzle as claimed in Claim 3, charac- 
terised In that means (4) for affixing the hose (2) to 
the first member (3) Is a conical plug. 

5. A spray nozzle as claimed in any preceding 
claim, characterised In that the openings (16) in the 
spray nozzle head are anranged as a first series of 
openings spaced about the circumference of the 
spray nozzle head (12) and located in a plane 
perpendicular to the longitudinal axis of the spray 
nozzle head (12), and a further series of openings 



located on a helical line running about the spray 
nozzle head (12). 

6. A spray nozzle as claimed in any of Claims 1 to 
4, characterised in that the openings (16) in the 

6 spray nozzle head (12) are arranged in a plurality 
of axially spaced series (17) and located in planes 
perpendicular to the longitudinal axis of the spray 
nozzle head (12). 

7. A spray nozzle as claimed in any preceding 
10 claim, characterised in that the second member (7) 

is releasably connected to the first member (3) by 
means of clips (10). 

8. A spray nozzle as clamed In any preceding 
daim, characterised in that the sealing means (13, 

76 14) are rubber bellpws or 0-rings. 

9. A spray nozzle as claimed in any preceding 
claim, cl^aracterised in that the means for connect- 
ing the spray nozzle head (12) to the second 
member (7) comprises a first arnri (20) pivotably 

20 affixed to the spray nozzle head (12) and a second 
arm (22) pivotably affixed at one end in a slot (23) 
in the first arm (20) and at the other end pivotably 
affixed to the second member (7). 

10. A spray nozzle as claimed in any jmceding 
25 claim, characterised In that the openings (16) in the 

spray nozzle head (12) are anranged at an angle to 
the longitudinal axis of the spray nozzle head (12) 
of between 30* and 90* seen in the direction of 
flow of concrete mix. 
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